ig8              AN ENGINEER'S OUTLOOK

had regular hours of study which were strictly kept.
Thus Charles learnt not a little of seamanship and navi-
gation before entering his teens.

After their father's death, Randal, Clere, and Charles
went with their mother each year for a tour in Switzer-
land, North Italy, or the Tyrol. When Charles proceeded
to Cambridge in 1873, his mother left Dublin and settled
in London for the rest of her life. She died in 1885,
having survived long enough to see Charles produce his
first steam turbine.

The tutors were mathematicians to whom the great
telescope offered a special inducement to join the Earl's
household.    Among them,  in the double capacity of
astronomer and tutor, was Sir Robert Ball, whose pub-
lished Reminiscences tell of service at Birr from 1865
to 1867.   He claims ' the great honour of instilling the
elements of algebra and Euclid into the famous inventor
who has revolutionized the use of steam. ... It would
seem that he inherited his father's brilliant mechanical
genius, with an enormous increase in its effect on the
world.'   He describes Charles as constantly resorting to
a little workshop where he made all sorts of machines,
among them a sounding gauge which measured the depth
of water by registering the pressure of air confined in a
glass tube, much as Kelvin did some years later in a well-
known device.

Another exploit on the part of Charles and Clere was
to build, with much toil, a steam road-carriage. This
was long before any form of motor vehicle had come to
challenge the supremacy of the horse. On a flat base,
like that of a lorry, with four wheels, the front pair of
which could be steered, they mounted a boiler and a
vertical engine which drove the after pair through a
cardan shaft, giving the carriage a speed of some seven
mites an hour. There was a cross bench to carry pas-